The paper presents the results of basic research on the influence of the properties of sand grains on electrical properties of water glass moulding sands. It shows electrical properties of the main component -sand grains, crucial to the kinetics of moulding sands heating, such as permittivity εr and loss factor tgδ. Measurements were carried out with the use of the perturbation method for silica, chromite and olivine sands of different mineral, chemical composition and particle size distribution, as well as for moulding sands with water glass grade 145. Analysis of the results of measurements of electrical properties shows that all moulding sands are characterized by a similar permittivity ε r and loss factor tgδ. It was found that the electrical properties and the quantity and quality of other components may have a decisive influence on the effectiveness and efficiency of the microwave heating of moulding sands with sand grains. In determining the ability to efficiently absorb the microwave radiation for mixtures which moulding sands are, the impact of all components influencing their individual technological parameters should be taken into account.
Introduction
The use of microwave radiation for drying or hardening mould and core made from moulding sands with inorganic binder, in particular with water glass and biodegradable binder, is gaining popularity as it allows to obtain measurable benefits in terms of shortening the process time and reducing the addition of binding material. [1] [2] [3] .
The power dispersed in the material heated by microwave depends among other things on the magnitude and frequency of the electromagnetic field and the relative permittivity ε r and the loss factor tgδ of this material [4] . To assess the possibility of using microwave heating process in foundry processes it is therefore necessary to define the electrical properties of both the moulding sands as well as their individual components, because they determine the effectiveness and efficiency of microwaveassisted production of foundry moulds and cores. [4] [5] [6] .
Among the many factors determining the selection of qualitative and quantitative components of moulding sand the various techniques of foundry moulds and cores can be distinguished [7] . Moulding sands exposed to microwave field will be heated in a different way, what is determined by their chemical, mineralogy, quantitative and qualitative composition [5] [6] . The research presented here is focused on gaining basic knowledge on kinetics of heating in a microwave moulding and core sands, prepared with using a various types of sand grains, by identifying their basic electrical properties. 
Results
In Table 2 
Conclusions
In studies on the effect of properties used in research of the sand grain types on electric parameters of moulding sands with the inorganic binder. it was found that:
• determination of permittivity ε r and the loss factor tgδ of matrix grains allows for optimal selection of components of water glass moulding sands for microwave heating, • all of the tested matrix grains did not show susceptibility to absorb energy of microwave field with a frequency of 2.45 GHz, • moulding sands produced with the use of certain types of matrix exhibit a relatively high capacity for heating in a microwave field. which results from the presence of water glass in it, • the value of permittivity and loss factor of the water glass moulding sands are dependent on the species and the mineralogical composition of the sand, • moulds and cores made of the water glass moulding sand on the olivine sand matrix. heated by microwaves with frequency at 2.45 GHz. are more susceptible to effective hardening than the moulding sands on silica sand or the chromite sand matrix, • in order to determine the electrical properties of mixtures such as moulding sands. the impact of all components influencing their individual technological parameters must be taken into account, • in further research. the impact of the species quantity of water glass to the effectiveness and efficiency of moulding sand heating intended for microwave heating will be specified.
